Growth hormone receptor, insulin-like growth factor (IGF)-1, and IGF-binding protein-2 expression in the reproductive tissues of early postpartum dairy cows.
The growth hormone/insulin-like growth factor (IGF) system plays a critical endocrine role controlling nutrient metabolism in dairy cattle. In liver, growth hormone receptor (GHR) and IGF-1 are dynamically regulated by lactation and energy balance. Less is known about the regulation of GHR, IGF-1, and IGF-binding protein mRNA in reproductive tissues (uterus, ovarian follicle, and corpus luteum). The objective was to determine expression patterns for GHR, IGF-1, and IGF-binding protein (IGFBP)-2 mRNA in the liver, uterus, dominant follicle, and corpus luteum in Holstein cows (n = 21) sampled at 3 times during early lactation. The first postpartum ovulation was induced with an injection of GnRH within 15 d of calving. Nine days after ovulation [23 +/- 1 d postpartum; 20 d in milk (DIM)], the liver, uterus, dominant follicle, and corpus luteum were biopsied. Prostaglandin F(2alpha) and GnRH were injected 7 and 9 d after each biopsy to synchronize the second (41 +/- 1 d postpartum; 40 DIM) and third (60 +/- 1 d postpartum; 60 DIM) tissue collections. Total RNA was isolated and used for mRNA analysis by real-time quantitative reverse transcription PCR. Liver had more GHR, IGF-1, and IGFBP-2 mRNA than the reproductive tissues that were tested. Gene expression for GHR, IGF-1, and IGFPB-2 within tissues did not change across the sampling interval (20 to 60 DIM). The only detected change in gene expression across days was for cyclophilin in uterus (increased after 20 DIM). Parity had an effect on gene expression for GHR in corpus luteum. Neither level of milk production nor body condition score affected the amount of GHR, IGF-1, or IGFBP-2 mRNA in the respective tissues. The repeatability of gene expression within a tissue was 0.25 to 0.5 for most genes. In most instances, expression of a single gene within a tissue was correlated with other genes in the same tissue but was not correlated with the same gene in a different tissue. We did not find evidence for major changes in gene expression within reproductive tissues in postpartum cows. Differences between cows (independent of their BCS and milk production) accounted for a major portion of the variation that we observed.